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The use of technology and all that it entails, such as applications and social networks,
has led to a transformation of education in all aspects. Communication and the
monitoring of training processes are being transformed through these new elements
gradually incorporated into the classrooms. The aim of the study is to analyze the impact
of WhatsApp and Google Drive on the monitoring of training practices among pre-
service students using a traditional, face-to-face methodology. A quasi-experimental
design was carried out on a sample of 123 Spanish pre-service students. The data
were collected by means of a questionnaire. The results show that the follow-up of
external practices of future teachers using WhatsApp and Google Drive is effective
in comparison with the face-to-face follow-up, although no significant differences are
shown in the students’ grades. Conclusions show that applying a monitoring method
with these technological tools leads to an increase in students’ motivation mainly as it
allows a more direct interaction between the teacher and the student. It is important
to select the monitoring method and the target student in the didactic development.
Hence, these educational applications enable active learning where the learner is the
main protagonist and can be supported and monitored.
Keywords: ICT, education innovation, WhatsApp, Google Drive, quantitative
INTRODUCTION
ICT in Education
The continuous transformations the world is experiencing, among many other things, caused by
technology, do not leave the educational field unmoved. The irruption of social networks and
different applications that, generally, are used in the leisure area of people’s lives, have entered
the classrooms in the same way, changing the way in which people learn and conceive the
teaching-learning process (T-L) (Tondeur et al., 2016).
The knowledge and information society in which we find ourselves is undergoing a constant
digital revolution through the well-known Information and Communication Technologies (ICT)
(López-Belmonte et al., 2019a), which are completely established in our daily lives (Hernández,
2017; Maldonado et al., 2019). The presence of these ICTs causes new and different ways of doing
and approaching things, including everything related to the area of education (Soler et al., 2018).
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The introduction of technological resources into education
has led to the generation of a large volume of research in this area,
which sets out the advantages of this presence at any level, as an
interdisciplinary element. Thus, the advantages of ICT are:
• Students’ increased motivation and interest
(Nikolopoulou et al., 2019).
• Promotion of more innovative T-L processes
(Hinojo-Lucena et al., 2019).
• Increased access to educational resources, materials and
multimedia tools (Aznar et al., 2018).
• Creation and dissemination of content (Rodríguez-Jiménez
et al., 2019a).
ICTs, understood as technological tools, have meant an
increase in the degree of educational significance, thus creating
new models, spaces, dynamics, tools and resources, among many
other things (Aznar et al., 2019a). Therefore, the presence of
ICTs in education and in society means a contribution of
flexibility and adaptation to the changing environment in which
we find ourselves.
Using WhatsApp in Education
The emergence and growth of various social networks including
Facebook, Instagram, Twitter, WhatsApp and many others (Tang
and Hew, 2017; Komninou, 2018), are currently very successful,
so much so that it is becoming a fundamental element of many
parts of society (Takkac, 2019).
All of this has meant the gradual introduction of these
in classrooms at all educational levels, as a way of boosting
digital competence (Rodríguez et al., 2018; Rodríguez-Jiménez
et al., 2019c). Similarly, introducing all of their areas within the
classroom (Instefjord and Munthe, 2017; Van Laar et al., 2017;
Hatlevik et al., 2018), as well as to take advantage of all their
potential for connectivity and interaction among different users
(Kapoor et al., 2018). The scientific literature in recent times
investigates and proposes social networks as tools for support and
promotion within education (Roblyer et al., 2010; Pervaiz, 2016;
López-Belmonte et al., 2020).
The focus is on WhatsApp, due to its popularity and
widespread use not only in the field of games but also in teaching.
This application is integrated into the T-L processes. This means
promoting active learning among the agents involved, where
motivation is increased. This is due, among other reasons, to
the fact that it mixes elements of instruction with stimulating
elements, such as visual, auditory and interactive aspects (Magde
et al., 2019). In addition, the students themselves consider
WhatsApp to be simple, fun and useful for their training
(Gasaymeh, 2017).
Research on the use of WhatsApp (Raiman et al., 2017)
shows that this application improves learning by using messages
linked to images (Cetinkaya, 2017). Its advantages include
allowing almost constant and continuous contact between the
agents involved in the T-L processes (Bottentuit et al., 2016),
encouraging collaborative work (Güler, 2017), and promoting
individual assessment of students (Petitjean and Morel, 2017).
This application can also have disadvantages, such as distracting
students (Rosenberg and Asterhan, 2018).
The Use of the Google Drive Application
in Cooperative Learning
Since current methodological trends in teaching-learning have a
constructivist approach based on teacher-led interaction in the
classroom, there is talk of peer learning in a context of guided
cooperative interaction. And for this there are within the ICT
applications, tools that facilitate this cooperative work (Hinojo-
Lucena et al., 2017; Pozo-Sánchez et al., 2020a).
Google, in general, offers a series of very useful applications
for learning in formal collaborative educational contexts, which
allow students to design their own PLE (Personal Learning
Environment) using components such as: Google Docs (version
of Microsoft Word of Google), Google Slides (version of
Microsoft Power Point of Google), Google Sheets (version
of Microsoft Excel) and Google Forms, for collaborative
work, Google Sites, Google Group Forums and Google
Hangouts, to facilitate connection and Google Drive and Google
Calendar, to share and organize (Heinze-Martin et al., 2017;
Rejón-Guardia et al., 2020).
Google Drive is a very useful application for sharing
information among students and with the teacher in a simple
way, providing better monitoring of learning, through the
recovery of the different versions, which in turn means improving
teaching efficiency (Sadik, 2017). This is a tool designed to
serve as a cooperative working method. It emerged as such on
24th April 2012, encompassing other documents that already
existed such as: Google Docs and Spreadcheets2. This last product
belongs to a set of free software that was created in 2005,
which serves to make and share documents online, with the
possibility of collaborating in groups on the same document, even
simultaneously (Álvarez-Ferrón and Sánchez-Cañizares, 2014).
This free application, although with limited functions, does
not require prior installation of software, is easy and intuitive
to use and offers the following possibilities to its users (Martín-
Roda and Sassan-Luiz, 2016): it has an automatic backup service
in the cloud, it allows synchronization of files with the user’s
computer or mobile device with version control, it has the option
of uploading or downloading files en masse while respecting the
folder structure, it has the ability to share folders or documents
and to work on them simultaneously, allows to create documents
in a similar way to any other word processor in the market,
develops spreadsheet functions, edits slides and presentations,
makes possible the creation of surveys in a form editor and the
realization of visual elements (Alqahtani, 2019; Pazos et al., 2019).
For all these characteristics, Google Drive has become a
fundamental instrument for cooperative learning in university
classrooms, managing to connect users and work together from
anywhere in an easy and effective way (Marra et al., 2016).
This pedagogical form of online and collaborative active
teaching is adapted to the needs and characteristics of the
digital society in which we find ourselves and has few
limitations. It is simply necessary that both students and
teachers change their role in the teaching and learning process,
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have access to the necessary devices and internet connection
(Castellanos-Sánchez and Martínez-De la Muela, 2013).
The University Environment in the
Twenty-First-Century
Since the constitution of the European Higher Education
Area, the role of university teachers has undergone a radical
change, since teachers have gone from being the protagonists
and transmitters of knowledge to being passive planners
and guides, leaving the active role of their own learning
to students (Chawinga, 2017; Marín-Marín et al., 2019).
So that today’s pre-service students must learn in a way
that is very different from the traditional way, they have
other characteristics and needs (Berenguer-Albaladejo,
2016). Teaching processes and methodologies have evolved
toward other more autonomous and participatory ones,
where teamwork takes on great relevance (Reidsema
et al., 2017; Thai et al., 2017; Kahu and Nelson, 2018;
Peña-Flores and Pollán-Moreno, 2019).
This approach transforms the entire classroom (Aznar et al.,
2019b), since students must acquire significant learning through
assisted and autonomous discovery, with collaboration among
peers. Numerous authors, such as Fernández (2012); Robledo
et al. (2015) and Rodríguez-Jiménez et al. (2019b), state
that active and cooperative methodologies increase student
motivation and performance, favor the development of critical
thinking, improve the social climate of the classroom and respect
learning rhythms, among the most outstanding aspects.
In addition, students must finish their training by being
competent in the effective use of ICTs, which have become the
great protagonists of twenty-first century society in all areas:
educational, labor, social and personal (Rodríguez et al., 2019).
The use of its advantages to facilitate the T-L process is also a
fundamental characteristic of today’s higher education (Trujillo
et al., 2011; Rodríguez et al., 2018; Pozo-Sánchez et al., 2020b).
In short, digital resources provide feedback the application
of the TPACK (Technological Pedagogical Content Knowledge)
model in the teaching and learning processes (Tseng et al.,
2019). In this sense, the effectiveness and scope of innovative
practices depend largely on the different components or
knowledge that articulate this model: Technological Knowledge
(TK), Pedagogical Knowledge (PK), Content Knowledge (CK),
Technological Pedagogical Knowledge (TPK), Technological
Content Knowledge (TCK), and Pedagogical Content Knowledge
(PCK) (Mishra, 2019).
WhatsApp applied to the field of education has revealed a
positive perception in students as it is considered an effective tool
for communication and interaction between educational agents.
In addition, its use is enhanced by the great familiarity they
have with the tool, which contributes to the incorporation of the
TPACK model in training activities (Mpungose, 2020).
Likewise, all the applications that Google Drive integrates
allows the development of instructional practices and
collaborative work among students, as well as teacher supervision
anytime, anywhere. This favors the ubiquity of the TPACK model
in today’s education (Setiawan and Phillipson, 2020).
Study Dimensions
Through the analysis of the study dimensions of other impact
research on the state of the art, those of the present research
have been carried out taking into account the incidence of the
use of WhatsApp and Google Drive. The dimensions have been
described, with the aim of facilitating the understanding of the
results, and their choice is based on that of other previous studies,
which have already verified their suitability and relevance in order
to achieve greater scientific rigor (López-Núñez et al., 2020a,b;
Moreno-Guerrero et al., 2020a,b; Parra-González et al., 2020):
- Social-educational: refers to issues of gender, age, city,
nationality, religion, course, learning difficulties, training
methodology and use of digital resources.
- Motivation: it has to do with the degree of motivation that
the students acquire during their learning.
- Interactions: it gathers all the interaction typologies that
are manifested in the learning process: interaction between
students, students and teacher and contents and students.
- Autonomy: it measures the level of independence of the
students in the didactic tasks of T-L that they carry out.
- Collaboration: determines the level of teamwork achieved
by students in their learning process.
- Deepening of contents: shows the level of projection of the
contents, depending on the dedication of the teaching staff
and the didactic methodology applied.
- Problem solving: defines the level of competence shown
by students when solving the problems proposed in their
training process.
- Class time: referring to the sense of time of the agents
involved in the T-L process to prepare, teach and
reinforce the contents.
- Qualifications: results of the students’ evaluations in the
different tests to check the acquisition of the contents.
Conducted through the questionnaire items: What is your
average mark in general, what is your overall average mark
in the subject of physical education, and what has been
the mark you have obtained in the subject of physical
education after the development of the experience? The
importance of this dimension is justified by previous
research that advocates its use to determine the degree of
learning acquisition.
- Teacher qualifications: this includes the different
qualifications of the students according to the teacher
who has taught the class, without varying the techniques or
the instruments of evaluation. In both cases, the final report
on the work placement (40%) and the qualification of the
work placement tutor (60%) have been taken into account.
Study Objective and Research Questions
As it has been exposed in the state of the question addressed
above, technology turns out to be an effective ally in the
professional development of teachers carried out in the T-L
processes. All these technological advances in society, transferred
to the educational field, provide a benefit in academic aspects
such as motivation, the interaction of educational agents, as well
as other factors of an attitudinal nature.
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This research focuses on analyzing the incidence of a training
action through the use of WhatsApp and Google Drive to
monitor the T-L processes in pre-service students regarding
practical activities, compared to a more traditional training based
on tutoring face-to-face and telematics by email. Following this
general objective, the following research questions (RQ) are
articulated:
- RQ1: Does the medium used by teachers in the monitoring
of tasks influence the motivation of students?
- RQ2: Does the medium used by teachers influence the
monitoring of tasks in the interaction of students with the
teacher?
- RQ3: Does the medium used by teachers influence the
monitoring of tasks in the interaction of students with
didactic contents?
- RQ4: Does the medium used by teachers influence the
monitoring of tasks in the interaction between students?
- RQ5: Does the medium used by teachers influence the
monitoring of tasks in the autonomy of students?
- RQ6: Does the medium used by teachers influence the
monitoring of tasks in the collaboration of students?
- RQ7: Does the medium used by teachers influence the
monitoring of tasks at the level of deepening of the content?
- RQ8: Does the medium used by teachers in the monitoring
of tasks influence the degree of problem solving of students?
- RQ9: Does the medium used by the teachers influence
the monitoring of tasks in the degree of class time by the
students?
- RQ10: Does the medium used by teachers influence




For the development of this study, a quasi-experimental design
derived from a quantitative research methodology has been
carried out. The methodological considerations of the experts for
this type of study have been taken into account (Rodríguez, 2011;
Hernández et al., 2014). In addition, to achieve a relevant research
model, the analytical pattern carried out by previous reported
studies of impact databases that have focused their studies on
this type of analysis has been followed (López-Belmonte et al.,
2019b; Hinojo-Lucena et al., 2020; López-Núñez et al., 2020a,b;
Moreno-Guerrero et al., 2020b).
In this research, the configuration of two types of groups
has been necessary. On the one hand, a control group has
been created that has followed a tutoring and monitoring of
the teachers in person and by email. On the other hand, an
experimental group has been established whose teaching activity
has been carried out through WhatsApp groups and through
collaborative work in the cloud using the Google Drive tool, so
the methodology followed has been b-learning, which means a
combination of attendance with the virtual aspect, in this model
students have control over the time, space and rhythm in which
he or she works on the contents.
Likewise, two study variables have been defined. The
independent variable is connected to the type of medium used
for student monitoring and tutoring. The dependent variable is
linked to the effect caused in the different academic indicators
established in this research.
In the intervention carried out, only one measurement was
made that occurred at the end of the instructional process,
postulating this research design as a post-test only.
Participants
The study sample reaches the figure of 123 Spanish students
belonging to the University of Granada, who are studying
the Master’s Degree in Compulsory Secondary Education and
Baccalaureate, Vocational Training and Language Teaching.
These participants have been chosen through intentional
sampling. On the sample size, as experts establish in this type of
experiments, it is not necessary a large volume of subjects to be
able to carry out the analysis and achieve relevant results (Chou
and Feng, 2019; Yılmaz and Soyer, 2018).
The participants in this study are 27.64% men and the rest
women with a mean age of 26 years (SD = 2.73). Students
have been classified into two study groups (Control and
Experimental). The treatment carried out for each group has
been established in a random way and has focused on the
way of proceeding by the teachers for the follow-up of the
students (Table 1).
Instrument
A questionnaire was used to collect the student data. This
instrument has been elaborated from other validated instruments
found in the scientific literature (López-Núñez et al., 2020a,b;
Moreno-Guerrero et al., 2020b). The designed questionnaire is
made up of the various dimensions detailed above. Most of them
follow a 4-point Likert scale response pattern (1-most negative
opinion and 4-most positive opinion).
This instrument has been validated by a panel of six experts
from different universities that articulated a Delphi method.
These judges analyzed the different items in the questionnaire
and offered a positive evaluation (M = 4.61; SD = 0.52; min = 1;
max = 6), as well as various observations to improve the tool.
To know the degree of relevance and agreement of the experts’
feedback, the Kappa tests by Fleiss (K) and W by Kendall (W)
were used, which revealed adequate values (K = 0.85; W = 0.86).
In addition, an exploratory factor analysis was performed
using the principal component method. The Bartlett’s test of
sphericity reflected that the study variables were dependent
(2183.52; p< 0.001) and the Kaiser-Meyer-Olkin test determined
an adequate sample adequacy (KMO = 0.84).
TABLE 1 | Groups composition.
Group n Composition Pretest Treatment Post-test
1- Control 59 Natural – X O1
2- Experimental 64 Natural – X O2
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The reliability of the questionnaire was determined by various
tests (Cronbach’s alpha, α = 0.86; Compound reliability = 0.84;
Average variance extracted = 0.82) that revealed the internal
consistency of the different elements of the designed tool.
Procedure
Firstly, a meeting of the teaching staff with the students is held
before starting the practices in the educational centers. The
students are then randomly divided into two groups (Control
and Experimental). The students of the experimental group are
informed that a WhatsApp group will be created to establish
communication at all times. Also, this digital resource will allow
creating a space where ideas, reflections and ubiquitous problem
solving can be shared. In addition, the creation of two folders in
the cloud with Google Drive was reported. One, shared with all
the classmates, where they are offered all the information related
to the development of their training practices and the guidelines
for preparing the final memory; and another shared folder in
which only the teacher appears with each student individually. In
this folder is a Google Docs document, which allows the student
to prepare their work from anywhere and at any time. In this way,
the teacher can carry out a more personalized follow-up with each
student, giving them guidelines and guidelines for improvement
during the preparation of the work. On the contrary, the control
group is indicated that they will maintain contact with their
internship coordinator, by email and in person in the spaces
provided for this, once a week.
After the monitoring and tutoring process, the questionnaire
was applied to collect student data. The study was approved
by an educational technology specialist ethics committee. All
participants gave their consent to participate in the research.
The data was collected anonymously. The data were entered
into the statistical program in order to carry out an exhaustive
analysis to reach the stated objective and answer the different
research questions.
Data Analysis
Statistical Package for the Social Sciences (SPSS) v25 has been
the software used for the statistical analysis of the collected data,
with a significance level of p < 0.05. Statistics such as mean (M)
and standard deviation (SD) have been used. Tests to determine
the distribution trend [skewness (Skw) and kurtosis (Kme)]. The
average results obtained in both groups have been compared
using the Student’s t-test (tn1+n2−2) and the size of the effect
achieved has been determined with Cohen’s d and the biserial
correlation (rxy).
RESULTS
According to the data obtained in the descriptive analysis,
specifically in the students of the University Master’s Degree in
Compulsory Secondary Education and Baccalaureate, Vocational
Training and Language Teaching, the averages presented by the
TABLE 2 | Results obtained for the variables of study in GC and ME of Master of Teaching Staff.
Likert scale n (%) Parameters
Variables None Few Enough Completely M SD Skw Kme
Control group Motivation 29 (49.2) 15 (25.4) 10 (16.9) 5 (8.5) 1.85 0.997 0.857 −0.451
Teacher-student 28 (47.5) 17 (28.8) 9 (15.3) 5 (8.5) 1.85 0.979 0.887 −0.301
Student-content 30 (50.8) 16 (27.1) 9 (15.3) 4 (6.8) 1.78 0.948 0.965 −0.126
Student-student 29 (49.2) 15 (25.4) 9 (15.3) 6 (10.2) 1.86 1.02 0.878 −0.458
Autonomy 28 (47.5) 18 (30.5) 7 (11.9) 6 (10.2) 1.85 0.997 0.966 −0.147
Collaboration 30 (50.8) 14 (23.7) 7 (11.9) 8 (13.6) 1.88 1.08 0.915 −0.528
Deepening 29 (49.2) 17 (28.8) 7 (11.9) 6 (10.2) 1.83 1.01 0.990 −0.138
Resolution 30 (50.8) 15 (25.4) 6 (10.2) 8 (13.6) 1.86 1.07 0.970 −0.387
Classtime 32 (54.2) 10 (16.9) 7 (11.9) 10 (16.9) 1.92 1.16 0.849 −0.859
Ratingsa 5 (8.5) 6 (10.2) 27 (45.8) 21 (35.6) 3.08 0.896 −0.915 0.322
Teacher-ratingsa 3 (5.1) 6 (10.2) 28 (47.5) 22 (37.3) 3.17 0.813 −0.923 0.704
Experimental group Motivation 6 (9.4) 13 (20.3) 8 (12.5) 37 (57.8) 3.19 1.06 −0.873 −0.734
Teacher-student 8 (12.5) 10 (15.6) 7 (10.9) 39 (60.9) 3.20 1.11 −0.984 −0.607
Student-content 7 (10.9) 13 (20.3) 6 (9.4) 38 (59.4) 3.17 1.10 −0.860 −0.839
Student-student 6 (9.4) 11 (17.2) 10 (15.6) 37 (57.8) 3.22 1.04 −0.972 −0.473
Autonomy 7 (10.9) 8 (12.5) 16 (25) 33 (51.6) 3.17 1.03 −0.983 −0.281
Collaboration 8 (12.5) 8 (12.5) 13 (20.3) 35 (54.7) 3.17 1.07 −0.983 −0.431
Deepening 6 (9.4) 10 (15.6) 12 (18.8) 36 (56.2) 3.22 1.03 −0.996 −0.350
Resolution 5 (7.8) 11 (17.2) 12 (18.8) 36 (56.2) 3.23 1.01 −0.979 −0.353
Classtime 6 (9.4) 11 (17.2) 12 (18.8) 35 (54.7) 3.19 1.03 −0.919 −0.513
Ratingsa 5 (7.8) 8 (12.5) 25 (39.1) 26 (40.6) 3.12 0.917 −0.892 0.059
Teacher-ratingsa 3 (4.7) 7 (10.9) 27 (42.2) 27 (42.2) 3.22 0.826 −0.957 0.545
aEstablished grade group (None: 1–4.9; Few: 5–5.9; Enough: 6–8.9; Completely: 9–10).
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FIGURE 1 | Comparison between control group and experimental group.
GC are disparate. In the dimensions ratings and teacher-ratings,
the average is 3, but in the rest of the dimensions, the average
is below 2, which generates a great contrast between the scores
obtained in the module of practices with regard to the rest of the
dimensions, which influence for an adequate development of the
T-L process. On the other hand, the EG, all the dimensions are
above 3. It should be taken into account that the values offered,
both by the control group and the experimental group, show
a normal distribution (Jöreskog, 2001). The standard deviation
also shows disparate results. The dimensions motivation, teacher-
student, student-content, autonomy, ratings and teacher-ratings,
of the control group, and the dimensions rating and teacher-
ratings show an equal distribution in the answers given by the
students. On the other hand, in the rest of the dimensions,
the response distribution is more disparate. The kurtosis of
the dimensions is mainly platicuric, except in the dimension’s
ratings and teacher-ratings, of the control group, and the
teacher-ratings dimension of the experimental group, which
is leptocuric. The ratings of the control group dimension are
mesocuric (Table 2).
The comparison of means between the control group and
the experimental group of the students of the University
Master’s Degree in Compulsory Secondary Education and
Baccalaureate, Vocational Training and Language Teaching,
shows very disparate means in all the dimensions of the study,
except in ratings and teacher-ratings, where the measures are
even, being slightly higher in the experimental group than in the
control group (Figure 1).
In order to identify the value of independence of the
results obtained in the development of the control group
monitoring method, through weekly face-to-face meetings, and
the experimental group monitoring method, through the use of
WhatsApp and Google Drive, the Student t statistic was applied
for independent samples. The data obtained show that all the
dimensions of the study, except for ratings and teacher ratings,
were significant, with a mean strength of association, according
to the statistic given by the biserial correlation, which marks
a considerable difference between the use of one method and
another. Moreover, Cohen’s index also shows a low effect size
in motivation, student-content, student-student, resolution and
classtime dimensions. In the other dimensions the effect size was
very low (Table 3).
TABLE 3 | Study of the value of independence between control group and
experimental group.
Variables µ(X1-X2) tn1+n2−2 df d rxy
Motivation −1.340 (1.85–3.19) −7.180** 121 0.116 0.547
Teacher-student −1.356 (1.85–3.20) −7.138** 121 0.073 0.544
Student-content −1.392 (1.78–3.17) −7.464** 121 0.113 0.561
Student-student −1.354 (1.86–3.22) −7.224** 121 0.104 0.550
Autonomy −1.324 (1.85–3.17) −7.227** 121 0.061 0.549
Collaboration −1.291 (1.88–3.17) -6.617** 121 0.089 0.515
Deepening −1.388 (1.83–3.22) −7.560** 121 0.089 0.566
Resolution −1.370 (1.86–3.23) −7.312** 121 0.115 0.554
Classtime −1.272 (1.92–3.19) −6.410** 121 0.148 0.503
Ratingsa −0.040 (3.08–3.13) n.s. 121 0.008 0.022
Teacher-ratingsa −0.049 (3.17–3.22) n.s. 121 0.003 0.030
**The correlation is significant at the 0.01 level.
*Correlation is significant at the 0.05 level.
n.s. Not significant.
aEstablished grade group (None: 1–4.9; Few: 5–5.9; Enough: 6–8.9; Completely:
9–10).
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DISCUSSION AND CONCLUSION
The T-L processes at any stage of the educational system
have undergone great changes at the methodological, didactic
and pedagogical level, mainly as a result of the expansion of
educational technology. An endless number of technological
resources are now available to students; society has become
digitalized and the "school" must assume and integrate these
socio-educational needs into the citizens’ training. To this end,
the knowledge and information society offers many possibilities
(López-Belmonte et al., 2019b), from an increase in motivation
and interest in students (Nikolopoulou et al., 2019), to the
promotion of educational processes in an innovative way
(Hinojo-Lucena et al., 2019). They also facilitate access to
educational resources, materials and multimedia tools and allow
the creation of contents even in a personalized way (Aznar et al.,
2019b). Therefore, the technological tools have a clear objective:
to provide flexibility and adaptation to the needs of each student
within the new educational scenario.
Similarly, this development of ICT has also affected social
networks. Applications such as WhatsApp, Twitter, Instagram,
Facebook, etc. are increasingly being introduced in classrooms
to exemplify content, encourage data visualization, promote
learning behaviors, increase motivation... In other words, the
so-called digital competence is becoming a transversal issue.
Recent research considers social networks as supporting tools
in the educational field (Roblyer et al., 2010; Pervaiz, 2016;
Gasaymeh, 2017; Raiman et al., 2017; López-Belmonte et al.,
2020). Google Drive also contributes to the teaching processes as
a tool that allows for the sharing of information between teacher
and student, facilitates the monitoring of learning and enables
cooperative learning. This tool facilitates learning through its
simplicity and effectiveness. Therefore, WhatsApp and Google
Drive are two technological supports that allow active, social and
participative learning. Even more these technological resources
can also be implemented when using other Google tools, to
enhance basically the students’ motivation and try to integrate
better content acquisition. For example, Wikipedia can be greatly
used to clarify concepts with our students and help them get
the entire meaning specially when they show not self-confident
enough. Roughly speaking, the amount of possibilities that
Google offers us is huge even considering those can somehow be
applied to Education.
This research shows the impact of a training action through
the use of WhatsApp and Google Drive to monitor the teaching-
learning processes in pre-service students in practical activities.
Applying a monitoring method with these technological tools
leads to an increase in students’ motivation. Firstly, because it
allows for more direct interaction between the teacher and the
student, so that closer ties are established and this encourages a
relaxed learning environment, in which interest and increased
motivation prevail (Hinojo-Lucena et al., 2017; Pozo-Sánchez
et al., 2020a). This relationship between teacher and student also
allows for an improvement in the student’s own relationship
with the content, with the development and promotion of their
autonomy in learning (Martín-Roda and Sassan-Luiz, 2016).
All these issues have a positive impact on the creation of
a collaborative social learning environment, since it increases
the deepening of contents and the resolution of problems.
This allows for an improvement in the development time of
educational practices.
As we have seen, the use of WhatsApp in the teaching-learning
processes encourages active learning, increases motivation, and
mixes elements of instruction with other such as visual, auditory
and interactive elements (Magde et al., 2019). The greatest
contribution it can make to the educational environment, to the
student’s learning, lies in the fact that it allows the introduction
of messages with images and this implies constant contact
between the agents involved in the teaching process (Pazos
et al., 2019). Therefore, the methodological guideline will be
based on the principles of collaborative, social, active and
participatory learning. However, the evolution of the European
Higher Education Area, assuming new training needs, the new
teacher-student roles imply a radical change in the development
of the teaching-learning processes. In fact, the implementation
of these technological tools implies a more autonomous and
participative learning, in which teamwork acquires a special
importance and in which the student is the real protagonist.
Significant learning is therefore encouraged through assisted
and autonomous discovery, with collaboration between peers
(Rodríguez et al., 2018).
However, there is no direct influence on the tracking method
with Google Drive and WhatsApp on the scores given by the
teachers in charge of evaluating the students and on the self-
assessment. This may be due to the system followed in the
evaluation of the students, since a rubric has been applied
to all students equally. It can be seen that the evaluation
instruments followed, bearing in mind the indicators marked by
the University itself, are not adequate or do not capture the full
essence of the student’s own learning development.
It is important to select the monitoring method and the target
student. As we have seen, using one tracking method or another
has a very direct influence on the student in all dimensions, except
for the grades given by teachers and those given in the self-
assessment. Therefore, the versatility of the technological tools
allows for a wide range of possibilities, without forgetting that
for each educational stage the monitoring method should be a
key issue.
This study conveys a set of theoretical implications because
it provides information about WhatsApp and Google Drive in
an attempt to enhance the development of these educational
applications to promote an active and participatory learning
in this new t-l scenario. Particularly, these educational tools
also allow a supported learning as well as an individualized
way of teaching, what clearly makes it more attractive for
the learner. From the research side, the theories underlying
this study show the advantages of applying these educational
applications in Higher Education. On the other hand, this
study also offers practical implications as far as it gives clear
examples of how Google Drive and WhatsApp can be best used
to get good results. When assessing it is even more interesting
as the advantages it allows for are huge. The results of this
research show how the development of assessment and evaluation
tools and procedures. It also requires active and innovative t-l
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processes what necessarily updates the teacher training and the
necessary skills.
This research has shown the importance of selecting
monitoring methods in didactic development. The educational
applications of WhatsApp and Google Drive enable active
learning where the learner is the main protagonist and can be
supported and monitored. While planning is a key aspect before
introducing these tools, they are a good follow-up method for
hands-on activities. The advantages they bring with this group of
students are numerous and facilitate the development of learning
in the new framework of Higher Education in which digital
competence has become an essential skill.
However, there are still issues that need to be refined more
precisely. To what extent these tools are compatible with the
prescriptions of the university syllabus designs in the new
educational scenario; if is it necessary to make an individualized
evaluation in order to have more influence on the tracking
method with Google Drive and WhatsApp; what aspects of
the didactic process should be more neutral in order not
to influence some dimensions of the student’s learning; at a
methodological level what changes would be necessary to obtain
better results from this technological implementation. To address
these limitations, as a future line of research, the study could be
conducted with undergraduate students to assess the advantages
they can bring and the influence on the monitoring method.
DATA AVAILABILITY STATEMENT
The raw data supporting the conclusions of this article will be
made available by the authors, without undue reservation, to any
qualified researcher.
ETHICS STATEMENT
Ethical review and approval was not required for the study on
human participants in accordance with the local legislation and
institutional requirements. The patients/participants provided
their written informed consent to participate in this study.
AUTHOR CONTRIBUTIONS
A-JM-G and JL-B did the conceptualization. A-JM-G
developed the methodology. JL-B worked with the software.
RS-C did the validation and made the visualization and
supervision. CR-J and MR-N-P did the formal analysis.
A-JM-G and JL-B conducted the investigation. CR-J wrote
the original draft preparation. MR-N-P did the review and
editing. All authors revised the manuscript and approved
the final version.
REFERENCES
Alqahtani, A. (2019). Pruebas de usabilidad de aplicaciones en la nube de Google:
perspectiva de los estudiantes. Rev. Ed. Tec. Cient. 9:3. doi: 10.3926/JOTSE.585
Álvarez-Ferrón, M., and Sánchez-Cañizares, L. (2014). Conocimiento, valoración
y utilización, por parte del alumnado, de «Google Drive» como herramienta
de trabajo cooperativo. Enseñanza Teach. Rev. Interunivers. Didáct. 32, 23–52.
doi: 10.14201/et20143212352
Aznar, I., Cáceres, M. P., Trujillo, J. M., and Romero, J. M. (2019a). Impacto de las
apps móviles en la actividad física: un meta-análisis. Retos 36, 52–57.
Aznar, I., Trujillo, J. M., Romero, J. M., and Campos, M. N. (2019b). Generación
Niños Youtubers: los canales YouTube de los nuevos fenómenos infantiles.
Píxel Bit 56, 113–128. doi: 10.12795/pixelbit.2019.i56.06
Aznar, I., Romero-Rodríguez, J. M., and Rodríguez-García, A. M. (2018). La
tecnología móvil de realidad virtual en educación: una revisión del estado de
la literatura científica en España. Edmetic 7, 256–274. doi: 10.21071/edmetic.
v7i1.10139
Berenguer-Albaladejo, C. (2016). “Acerca de la utilidad del aula invertida o
flipped classroom,” in Investigación, Innovación y Enseñanza Universitaria:
Enfoques Pluridisciplinares, eds M. Tortosa Ybáñez, S. Grau Company,
and J. Álvarez Teruel (Alicante: Instituto de Ciencias de la Educación),
1466–1480.
Bottentuit, J. B., Patriota, O. C., and Pereira, C. (2016). WHATSAPP e suas
aplicações na educação: uma revisão sistemática da Literatura/WhatsApp in
Education: a Systematic Review of the Literature. Rev. Educ. 10, 67–87.
Castellanos-Sánchez, A., and Martínez-De la Muela, A. (2013). Trabajo en equipo
con Google Drive en la universidad online. Innov. Educ. 13, 75–94.
Cetinkaya, L. (2017). The impact of WhatsApp use on success in education process.
Intern. Rev. Res. Open Distribut. Learn. 18:3279. doi: 10.19173/irrodl.v18i7.
3279
Chawinga, W. D. (2017). Taking social media to a university classroom: teaching
and learning using Twitter and blogs. Intern. J. Educ. Technol. Higher Educ. 14:3.
doi: 10.1186/s41239-017-0041-6
Chou, P. N., and Feng, S. T. (2019). Using a tablet computer application to advance
high school students’ laboratory learning experiences: a focus on electrical
engineering education. Sustainability 11:381. doi: 10.3390/su11020381
Fernández, J. M. (2012). Capacidades y competencias docentes para la inclusión
del alumnado en la educación superior. Rev. Ed. Super. 41, 9–24.
Gasaymeh, A. M. (2017). University students use of WhatsApp and their
perceptions regarding its possible integration into their education. Glob. J.
Comp. Sci. Technol. 17, 1–10.
Güler, Ç (2017). Use of WhatsApp in higher education: What’s up with
assessing peers anonymously? J. Educ. Comp. Res. 55, 272–289. doi: 10.1177/
0735633116667359
Hatlevik, O. E., Throndsen, I., Loi, M., and Gudmundsdottir, G. B. (2018). Students’
ICT self-efficacy and computer and information literacy: determinants and
relationships. Comput. Educ. 118, 107–119. doi: 10.1016/j.compedu.2017.11.
011
Heinze-Martin, G., Olmedo-Canchola, V. H., and Andoney-Mayén, J. V. (2017).
Uso de las tecnologías de la información y comunicación (TIC) en las
residencias médicas en México. Acta Méd. Grupo Ángeles 15, 150–153.
Hernández, R., Fernández, C., and Baptista, M. P. (2014). Metodología de la
Investigación, 6th Edn, Madrid: McGraw Hill.
Hernández, R. M. (2017). Impacto de las TIC en la educación: retos y perspectivas.
Propos. Represent. 5, 325–347.
Hinojo-Lucena, F. J., Aznar-Díaz, I., Cáceres-Reche, M. P., and Romero-Rodríguez,
J. M. (2019). Opinión de futuros equipos docentes de educación primaria sobre
la implementación del mobile learning en el aula. Rev. Electron. Educ. 23, 1–17.
doi: 10.15359/ree.23-3.14
Hinojo-Lucena, F. J., López-Belmonte, J., Fuentes-Cabrera, A., Trujillo-Torres,
J. M., and Pozo-Sánchez, S. (2020). Academic effects of the use of flipped
learning in physical education. Int. J. Environ. Res. Public Health 17:276. doi:
10.3390/ijerph17010276
Hinojo-Lucena, M. A., Ágreda-Montoro, M., and Rodríguez-García, A. M. (2017).
Estudio sobre la formación en TIC en los centros de día de personas mayores
de andalucía: análisis desde la perspectiva de género. Etic@ Net 17, 1–17.
Instefjord, E. J., and Munthe, E. (2017). Educating digitally competent teachers:
a study of integration of professional digital competence in teacher education.
Teach. Teach. Educ. 67, 37–45. doi: 10.1016/j.tate.2017.05.016
Jöreskog, K. G. (2001). “Analysis of ordinal variables 2: cross-sectional data,” in
Proceedings of the Text of the Workshop “Structuraleqyuation Modelling With
LISREL 8.51, Jena.
Frontiers in Education | www.frontiersin.org 8 August 2020 | Volume 5 | Article 152
feduc-05-00152 August 16, 2020 Time: 14:12 # 9
Moreno-Guerrero et al. WhatsApp and Google Drive
Kahu, E. R., and Nelson, K. (2018). Student engagement in the educational
interface: Understanding the mechanisms of student success. High. Educ. Res.
Dev. 37, 58–71. doi: 10.1080/07294360.2017.1344197
Kapoor, K. K., Tamilmani, K., Rana, N. P., Patil, P., Dwivedi, Y. K., and Nerur, S.
(2018). Advances in social media research: past, present and future. Inf. Syst.
Front. 20, 531–558. doi: 10.1007/s10796-017-9810-y
Komninou, I. (2018). A case study of the implementation of social models of
teaching in e-learning: “the social networks in education”, online course of
the inter-orthodox centre of the church of Greece. TechTrends 62, 146–151.
doi: 10.1007/s11528-017-0247-4
López-Belmonte, J., Fuentes-Cabrera, A., López-Núñez, J. A., and Pozo-Sánchez, S.
(2019a). Formative transcendence of flipped learning in mathematics students
of secondary education. Mathematics 7:1226. doi: 10.3390/math7121226
López-Belmonte, J., Pozo-Sánchez, S., Fuentes-Cabrera, A., and Trujillo-Torres,
J. M. (2019b). Analytical competences of teachers in big data in the era of
digitalized learning. Educ. Sci. 9:177. doi: 10.3390/educsci9030177
López-Belmonte, J., Pozo-Sánchez, S., and Fuentes-Cabrera, A. (2020). La realidad
de la aplicación de redes sociales en el entorno educativo. El caso de una
cooperativa de enseñanza de Ceuta. Rev. Electron. Educ. 24, 326–347. doi:
10.15359/ree.24-1.17
López-Núñez, J. A., López-Belmonte, J., Moreno-Guerrero, A. J., and Marín-
Marín, J. A. (2020a). Dietary intervention through flipped learning as a techno
pedagogy for the promotion of healthy eating in secondary education. Int. J. of
Environ. Res. Public Health 17:3007. doi: 10.3390/ijerph17093007
López-Núñez, J. A., López-Belmonte, J., Moreno-Guerrero, A. J., and Pozo-
Sánchez, S. (2020b). Effectiveness of innovate educational practices with flipped
learning and remote sensing in earth and environmental sciences—a case study.
Remote Sens. J. 12:897. doi: 10.3390/rs12050897
Magde, C., Breines, M. R., Dalu, M. T. B., Gunter, A., Mittelmeier, J.,
Prinsloo, P., et al. (2019). Whatsapp use among African international
distance education (IDE) students: transferring, translating and transforming
educational experiences. Learn. Media Tech. 44, 267–282. doi: 10.1080/
17439884.2019.1628048
Maldonado, G. A., García, J., and Sampedro-Requena, B. (2019). The effect of ICT
and social networks on university students. RIED 22:178. doi: 10.5944/ried.22.
2.23178
Marín-Marín, J. A., Ramos-Navas-Parejo, M., and Fernández-Campoy, J. M.
(2019). “Metodologías activas para la enseñanza universitaria: proyecto
enseña+,” in Avances en Recursos TIC e Innovación Educativa, eds F. J. Hinojo
Lucena, I. Aznar Díaz, and Y. M. P. Cáceres Reche (Madrid: Librería Dykinson),
101–116.
Marra, R. M., Steege, L., Tsai, C. L., and Tang, N. E. (2016). Beyond “group work”:
an integrated approach to support collaboration in engineering education. Int.
J. STEM Educ. 3:17. doi: 10.1186/s40594-016-0050-3
Martín-Roda, E., and Sassan-Luiz, S. (2016). Posibilidades de google drive para la
docencia a distancia y en el aula. Didáct. Geogr. 16, 203–220.
Mishra, P. (2019). Considering contextual knowledge: the TPACK diagram gets an
upgrade. J. Digital Learn. Teach. Educ. 35, 76–78. doi: 10.1080/21532974.2019.
1588611
Moreno-Guerrero, A. J., Romero-Rodríguez, J. M., López-Belmonte, J., and
Alonso-García, S. (2020a). Flipped learning approach as educational innovation
in water literacy. Water 12:574. doi: 10.3390/w12020574
Moreno-Guerrero, A. J., Rondón, M., Martínez, N., and Rodríguez-García, A. M.
(2020b). Collaborative learning based on harry potter for learning geometric
figures in the subject of mathematics. Mathematics 8:369. doi: 10.3390/
math8030369
Mpungose, C. B. (2020). Is Moodle or WhatsApp the preferred e-learning platform
at a South African university? first-year students’ experiences. Educ. Inf.
Technol. 25, 927–941. doi: 10.1007/s10639-019-10005-5
Nikolopoulou, K., Akriotou, D., and Gialamas, V. (2019). Early reading skills in
english as a foreign language via ict in greece: early childhood student teachers’
perceptions. Early Child. Educ. J. 47, 597–606. doi: 10.1007/s10643-019-00
950-8
Parra-González, M. E., López-Belmonte, J., Segura-Robles, A., and Fuentes-
Cabrera, A. (2020). Active and emerging methodologies for ubiquitous
education: potentials of flipped learning and gamification. Sustainability 12:602.
doi: 10.3390/su12020602
Pazos, P., Ringleb, S. I., Kidd, J., and Jones, R. (2019). Aprendizaje basado en
proyectos de andamios en una asociación de ingeniería y educación usando
tecnología de acceso abierto. Rev. Int. Educ. Ing. 35, 1306–1315.
Peña-Flores, E., and Pollán-Moreno, R. (2019). ¿Cómo encajar las piezas del puzle?
El cambio pedagógico hacia las metodologías activas. J. Parents Teach. 378,
39–45. doi: 10.14422/pym.i378.y2019.006
Pervaiz, S. (2016). “The advantages and risks of using social networking in higher
education in Pakistan,” in Social Networking and Education, eds T. Issa, P. Isaias,
and P. Kommers (Cham: Springer), 83–97. doi: 10.1007/978-3-319-17716-8_6
Petitjean, C., and Morel, E. (2017). “Hahaha”: laughter as a resource to manage
WhatsApp conversations. J. Pragmat. 110, 1–19. doi: 10.1016/j.pragma.2017.
01.001
Pozo-Sánchez, S., López-Belmonte, J., Fuentes-Cabrera, A., and López-Núñez, J. A.
(2020a). Gamification as a methodological complement to flipped learning—an
incident factor in learning improvement. Multimodal Technol. Interact. 4:12.
doi: 10.3390/mti4020012
Pozo-Sánchez, S., López-Belmonte, J., Moreno-Guerrero, A. J., Sola-Reche, J. M.,
and Fuentes-Cabrera, A. (2020b). Effect of bring-your-own-device program
on flipped learning in higher education students. Sustainability 12:3729. doi:
10.3390/su12093729
Raiman, L., Antbring, R., and Mahmood, A. (2017). WhatsApp messenger as a tool
to supplement medical education for medical students on clinical attachment.
BMCMed. Educ. 17:7. doi: 10.1186/s12909-017-0855-x
Reidsema, C., Kavanagh, L., Hadgraft, R., and Smith, N. (2017). The Flipped
Classroom. Berlin: Springer.
Rejón-Guardia, F., Polo-Peña, A. I., and Maraver-Tarifa, G. (2020). La aceptación
de un entorno de aprendizaje personal basado en aplicaciones de Google: el
papel de las normas subjetivas y la imagen social. J. Comput. High Educ. 32,
203–233. doi: 10.1007/s12528-019-09206-1
Robledo, P., Fidalgo, R., Arias, O., and Álvarez, L. (2015). Percepción de
los estudiantes sobre el desarrollo de competencias a través de diferentes
metodologías activas. Rev. Inv. Educ. 33, 369–383. doi: 10.6018/rie.33.2.201381
Roblyer, M. D., McDaniel, M., Webb, M., Herman, J., and Witty, J. V. (2010).
Findings on Facebook in higher education: a comparison of college faculty and
student uses and perceptions of social networking sites. Internet High. Educ. 13,
134–140. doi: 10.1016/j.iheduc.2010.03.002
Rodríguez, A., Cáceres, M. P., and Alonso, S. (2018). La competencia digital del
futuro docente: análisis bibliométrico de la productividad científica indexada
en Scopus. IJERI 10, 317–333.
Rodríguez, A., Trujillo, J. M., and Sánchez, J. (2019). Impacto de la productividad
científica sobre competencia digital de los futuros docentes: aproximación
bibliométrica en Scopus y Web of Science. Rev. Complutense Educ. 30, 623–646.
doi: 10.5209/RCED.58862
Rodríguez, N. (2011). Diseños experimentales en educación. Rev. Española Pedag.
32, 147–158.
Rodríguez-Jiménez, C., Maldonado-Cózar, S., and Ramos-Navas-Parejo, M.
(2019a). “El informe horizon en educación superior: desafíos y retos en la
innovación educativa,” in Metodologías Innovadoras y Recursos Didácticos
Emergentes Desde la Investigación Educativa, eds J. M. Trujillo-Torres, J. M.
Sola-Reche, and Y. N. Campos-Soto (Madrid: Dykinson), 71–86. doi: 10.2307/
j.ctv105bc93.8
Rodríguez-Jiménez, C., Ramos, M., and Fernández-Campoy, J. M. (2019b). Los
docentes de la etapa de educación infantil ante el reto de las TIC y la creación
de contenidos para el aula. Rev. Intreruniv. Form. Profr. 94, 29–42.
Rodríguez-Jiménez, C., Romero-Rodríguez, J. M., and Campos-Soto, M. N.
(2019c). “La competencia digital de los futuros docentes. Un reto de la
educación superior,” in Redes-Innovaestic, eds A. Lledó-Carreras and Y. J. M.
Antolí-Martínez (Alicante: Universidad de Alicante).
Rosenberg, H., and Asterhan, C. S. (2018). “WhatsApp, teacher?”-student
perspectives on teacher-student WhatsApp interactions in secondary schools.
J. Inf. Tech. Educ. Res. 17:81. doi: 10.28945/4081
Sadik, A. (2017). Students’ acceptance of file sharing systems as a tool for sharing
course materials: the case of Google Drive. Educ. Inf. Tech. 22, 2455–2470.
doi: 10.1007/s10639-016-9556-z
Setiawan, H., and Phillipson, S. (2020). The correlation between social media usage
in academic context and self-efficacy towards TPACK of Prospective science
teachers in indonesia. J. Sci. Learn. 3, 106–116. doi: 10.17509/jsl.v3i2.22242
Frontiers in Education | www.frontiersin.org 9 August 2020 | Volume 5 | Article 152
feduc-05-00152 August 16, 2020 Time: 14:12 # 10
Moreno-Guerrero et al. WhatsApp and Google Drive
Soler, R., Moreno-Guerrero, A. J., and Campos, N. M. (2018). Use of Google Drive
and Whatsapp for the follow-up and development of the final master’s project
through M-Learning. Turkish Online J. Educ. Tech. 2, 858–864.
Takkac, A. (2019). WhatsApp as a tool for sustainable glocal linguistic, social and
cultural interaction. Turkish Online J. Distance Educ. 20:198. doi: 10.17718/
tojde.598198
Tang, Y., and Hew, K. F. (2017). Using Twitter for education: beneficial or simply a
waste of time? Comput. Educ. 106, 97–118. doi: 10.1016/j.compedu.2016.12.004
Thai, N. T. T., De Wever, B., and Valcke, M. (2017). The impact of a flipped
classroom design on learning performance in higher education: looking for the
best “blend” of lectures and guiding questions with feedback. Comput. Educ.
107, 113–126. doi: 10.1016/j.compedu.2017.01.003
Tondeur, J., Forkosh-Baruch, A., Prestridge, S., Albion, P., and Edirisinghe, S.
(2016). Responding to challenges in teacher professional development for ICT
integration in education. J. Educ. Tech. Soc. 19, 110–120.
Trujillo, J. M., Hinojo, F. J., and Aznar, I. (2011). Propuestas de trabajo innovadoras
y colaborativas e-learning 2.0 como demanda de la sociedad del conocimiento.
Estud. Educ. 20, 149–159.
Tseng, J. J., Cheng, Y. S., and Yeh, H. N. (2019). How pre-service English
teachers enact TPACK in the context of web-conferencing teaching: a design
thinking approach. Comput. Educ. 128, 171–182. doi: 10.1016/j.compedu.2018.
09.022
Van Laar, E., Van Deursen, A. J., Van Dijk, J. A., and De Haan, J. (2017). The
relation between 21st-century skills and digital skills: a systematic literature
review. Comput. Hum. Behav. 72, 577–588. doi: 10.1016/j.chb.2017.03.010
Yılmaz, A., and Soyer, F. (2018). Effect of physical education and play applications
on school social behaviors of mild-level intellectually disabled children. Educ.
Sci. 8:89. doi: 10.3390/educsci8020089
Conflict of Interest: The authors declare that the research was conducted in the
absence of any commercial or financial relationships that could be construed as a
potential conflict of interest.
Copyright © 2020 Moreno-Guerrero, Rodríguez-Jiménez, Ramos-Navas-Parejo,
Soler-Costa and López-Belmonte. This is an open-access article distributed under the
terms of the Creative Commons Attribution License (CC BY). The use, distribution
or reproduction in other forums is permitted, provided the original author(s) and
the copyright owner(s) are credited and that the original publication in this journal
is cited, in accordance with accepted academic practice. No use, distribution or
reproduction is permitted which does not comply with these terms.
Frontiers in Education | www.frontiersin.org 10 August 2020 | Volume 5 | Article 152
